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METHOD OF PRODUCING STRUCTURED WAFERS 
Background Information 

Wet chemical etching methods of structuring wafers are already known. A 
photoresist method is generally used to define a structure. Increasing quality 
demands in production of integrated circuits and micromechanical sensor 
arrangements require removal of the photoresist from the wafers used, because 
otherwise residues of resist will be entrained throughout the various process 
steps in conveyance of the wafers. However, after the resist has been removed 
from the edge of the wafer, it is unprotected when exposed to etchant media. 

Summary Of The Invention 

The method according to the present invention has the advantage that 
passivation of the wafer edge is guaranteed despite removal of the resist there 
without having to use etching boxes, for example, to protect the wafer edge 
from the aggressive etchant medium. By combining wafer edge passivation as a 
negative process with the positive process of determining the areas to be etched 
subsequently, a method is provided which is inexpensive and nevertheless 
meets high quality demands. The wafer edge remains protected from etchant 
media without photoresist at the edge and without the use of etching boxes. 

By removing a nitride layer only in subareas and then applying a thin passivation 
layer in the subareas, two or more step etching processes can also be carried 
out while preserving the wafer edge passivation. 

It is especially advantageous to use an oxide layer as a passivation layer, which 
is applied in a LOCOS process (LOCOS = "local oxidation of silicon"). 

Brief Description Of The Drawings 

Figure 1 shows a first embodiment of the method according to the present 
invention. 
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Figure 2 shows a second embodiment of the method according to the present 
invention. 

Detailed Description 

igure Itehows a first embodiment of the method according to the present 
invention las a two-sided one-step etching process. Part 1 shows a cross- 
sectional view of wafer 20 with a front side 22, a back side 23 and an edge 
area 21. Th^wafer is shown only partially, continuing toward the left, where it 
is delimited bu another edge area (not shown). A nitride layer is applied to the 
wafer by gas pmase deposition. Then the nitride layer is structured by a 
conventional photoresist technique, with the resist being applied to the nitride 
layer, exposed selectively and then developed; (when using a positive resist) the 
exposed part of the resist is next removed, then the exposed part of the nitride 
layer is removed, usually by a plasma etching process, and finally the remaining 
unexposed part of the resist is removed, e.g., by ashing the resist in an oxygen 
plasma. Nitride structuring is performed first on the front side of the wafer, as 
shown in Part 1; this structuring yields structured nitride layer 25. Unstructured 
nitride layer 24 is still in\aged on the back side. 

In another step, the nitride layer on the back side of the wafer is structured 
similarly; accordingly, Part 2 shows structured nitride layer 26 on the back side 
as the result of this nitride structuring. A passivation layer is applied in another 
step shown in Part 3. This embodiment shows an oxide layer 27 used as a 
passivation layer produced by selective growth in a thermal process, a LOCOS 
process, at about 1100°C. In another step, the nitride layer is removed 
selectively with regard to the oxide by a plasma etching process or by etching in 
hot phosphoric acid. The result is shown in Part 4: a wafer 20 with a structured 
oxide layer, with the oxide layer also completely surrounding wafer edge 21. In 
another step the silicon is etched by an anisotropic etching process, e.g., in a 
KOH bath. The etching process is performed until reaching the desired etching 
depth or until desired through hole 29 has been etched out. In another step the 
passivation layer is removed, e.g., by applying an etchant medium containing 
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hydrofluoric acid. Part 5 shows the result of the etching step and removal of the 
passivation. Structured wafer 30, which is shown in cross section, has a 
through hole 29 and a cavern area 28. 

5 Figure 2 shows another embodiment of the method according to the present 
invention. First the procedure described in Parts 1 through 3 of Figure 1 is 
followed. In another step, however, the nitride layer is removed in a subarea 40 
of the positive area of the surface of the wafer. The positive area is formed by 
the part of the surface of the wafer covered with the nitride layer. Then a 
10 photoresist method is used in the usual manner to obtain a structure like that 
q shown in Part 6. Wafer 20 has a structured nitride layer 25 on the front side 

«1 and a structured nitride layer 26 on the back side. The remainder of the surface 

y of the wafer is covered with an oxide layer except for subregion 40. Then an 

AM 

fij oxide layer 41 is applied in subregion 40 in a second local oxidation (thermal 

1^5 oxidation process, LOCOS process). Here again, as in the first local oxidation, 

selectivity for the areas covered with a nitride layer is guaranteed. Part 7 shows 

s : 
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hh the result of this process step: a wafer provided with a thin oxide layer 41 in 

LI subregion 40 and either a thick oxide layer or a nitride layer in other areas. In 

■*J2 another step, the nitride is completely removed selectively with respect to the 

s. s r 1 

20 oxide in a plasma etching process. 

The wafer with the structure illustrated in Part 8 is then exposed to a wet 
chemical etching process in a KOH bath. First the wafer is pre-etched in the area 
of through hole 29 to be formed later, in order to partially remove the silicon and 

25 produce recesses 42 on both sides (see Part 9). Then thin oxide layer 41 is 

removed in subregion 40 with a hydrofluoric acid etchant medium which attacks 
all areas of the silicon dioxide layer in the immersion bath; however, since the 
oxide layer in subregion 40 is thinner than the remaining layer, it can be 
removed completely selectively with respect to the remaining oxide layer in 

30 subregion 40 if the etching process with the hydrofluoric acid etchant medium is 
terminated as soon as thin oxide layer 41 is removed (Part 10). Finally, the 
wafer is etched in KOH until the silicon is removed to the final etching depths. 
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Part 1 1 shows the structured wafer after subsequent removal of the passivation 
layer; it has a through hole 29 and a shallow cavern 43. A structuring of the 
wafer has been achieved through the procedure of a two-sided two-step KOH 
etching process illustrated in Figure 2 in comparison with Figure 1, resulting in a 
cavern 43 which is shallower than cavern 28 from Figure 1 . 

Other structures with KOH etching of the front and/or back side in a one- or 
two-step KOH etching process can be derived easily from the embodiments 
shown in Figures 1 and 2. Of course, it is also possible to derive multi-step 
etching processes where more than two different oxide thicknesses are 
implemented to permit multiple gradations in the final etching depths. Important 
in all embodiments is the production of wafer passivation in a photoresist 
technique in a type of negative process where the resist has been removed in a 
preceding structuring operation, i.e., at the edge. In the embodiments, the 
positive areas are to be understood as the areas of the wafer surface covered 
with a nitride layer. The other areas of the surface of the wafer are negative 
areas, also including edge areas of the wafer, i.e., precisely the areas where 
passivation is to be guaranteed. 

The standard IC photoresist technique with the usual removal of resist from the 
edges before exposure can be used as the photoresist technique. As an 
alternative, it is also possible to use photoresist methods where the resist is not 
removed from the edge of the wafer until after exposure of the photoresist or 
after exposure and developing of the photoresist. 



